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FRPPXQLW\ WR UHGXFH ZDVWH DQG SROOXWLRQ HIILFLHQWO\ VKDUH UHVRXUFHV VXFK DV LQIRUPDWLRQ PDWHULDOV
ZDWHU HQHUJ\ LQIUDVWUXFWXUH DQG QDWXUDO UHVRXUFHV DQG PLQLPL]H HQYLURQPHQWDO LPSDFW ZKLOH
VLPXOWDQHRXVO\LQFUHDVLQJEXVLQHVVVXFFHVV
1XPHURXV DVSHFWV RI (,3V KDYH EHHQ ZLGHO\ VWXGLHG LQ WKH H[SHUW OLWHUDWXUH RYHU WKH SDVW GHFDGH
&XUUHQWO\WKHSULPDU\H[LVWLQJZD\WRGHVLJQDQRSWLPDO(,3LVWRFUHDWHWKHH[FKDQJHVRIPDWHULDOVZDWHU
DQG HQHUJ\ WKURXJK D QHWZRUN EHWZHHQ WHQDQWV RI WKH (,3 ZKHUH WKH EHQHILWV DUH HYDOXDWHG EDVHG RQ
LPSURYHPHQWVWRVRFLDOHFRQRPLFDODQGHQYLURQPHQWDOLPSDFWV0DWKHPDWLFDOSURJUDPPLQJRSWLPLVDWLRQ
LVWKHPDLQDSSURDFKIRUVROYLQJ(,3SUREOHPV.HFNOHUDQG$OOHQ>@XVHGOLQHDUDQGRWKHUPDWKHPDWLFDO
SURJUDPPLQJDSSURDFKHVWRHYDOXDWHZDWHUUHXVHRSSRUWXQLWLHVIRUUHWURILWWLQJLQGXVWULDOZDWHUQHWZRUNV
DQG VWDWHG WKDW WKH OLQHDU SURJUDPPLQJPHWKRGPD\EH DXVHIXO WRRO IRU DSSURDFKLQJ DZLGHYDULHW\RI
PDWHULDO IORZDQDO\VHV LQ WKHLUZRUN/LDRHWDO >@GHYHORSHGD WZRVWDJHPHWKRG WRFRQVLGHUPXOWLSOH
SODQW ZDWHU QHWZRUNV ZKHUH WKH FRQQHFWLRQV EHWZHHQ SODQWV DQG WKH WDUJHW RI IUHVK ZDWHU XVDJH ZHUH
GHWHUPLQHGZLWKVROYLQJDPL[HGLQWHJHUQRQOLQHDUSURJUDPPLQJ0,1/3IRUPXODWLRQLQWKHILUVWVWDJH
DQG D PL[HG LQWHJHU OLQHDU SURJUDPPLQJ 0,/3 SUREOHP LV IRUPXODWHG WR DFKLHYH D IOH[LEOH ZDWHU
QHWZRUNWRPHHWWKHIUHVKZDWHUWDUJHWLQDOOSHULRGVLQWKHVHFRQGVWDJH7KH0,1'PHWKRG0HWKRGIRU
DQDO\VLV RI ,1'XVWULDO HQHUJ\ V\VWHPV EDVHG RQ 0,/3 ZDV GHYHORSHG E\ .DUOVVRQ >@ WR RSWLPLVH
LQGXVWULDO HQHUJ\V\VWHPV IURP WKH IRRG LQGXVWU\ WR WKHSXOSDQGSDSHU LQGXVWU\ZKHUH WKHPDLQ LVVXHV
VWDWHG E\ WKH (XURSHDQ &RPPLVVLRQ ZHUH FRQVLGHUHG VXFK DV UHGXFWLRQ RI JUHHQKRXVH JDV HPLVVLRQV
LPSURYHPHQWV UHJDUGLQJ VHFXULW\ RI VXSSO\ DQG LQFUHDVHG XVH RI UHQHZDEOH HQHUJ\ .DQWRU HW DO >@
LQWURGXFHGOLIHF\FOHFRQFHSWVLQWRWKHRSWLPLVDWLRQRIK\GURJHQSURGXFWLRQLQDQ(,3DQGDSSOLHG/&$
PHWULFVDQGPHWKRGVWRRSWLPLVHDV\VWHPRISURGXFWLRQSURFHVVHVZLWKWKHRSWLPLVDWLRQRIPDWHULDOVDQG
HQHUJ\XVDJH0RUHUHFHQWO\&LPUHQHWDO>@LQFRUSRUDWHGPDWKHPDWLFDOSURJUDPPLQJWHFKQLTXHVLQWRD
JUDSKLFDO VRIWZDUH SDFNDJH FDOOHG (FR)ORZ ZKLFK ZDV DSSOLHG WR PRGHO DQG DQDO\]H DYDLODEOH
V\QHUJLHVLQDQH[LVWLQJE\SURGXFWV\QHUJ\%36QHWZRUNFHQWHUHGLQ.DQVDV&LW\0LVVRXUL7KH\DOVR
VWDWHGWKDWWKHLUPRGHOOLQJDSSURDFKZDVEHLQJH[WHQGHGWREHWWHUUHSUHVHQWWKHG\QDPLFVRILQGXVWULDODQG
HFRORJLFDOSURFHVVHV
7KHUH DUH YDULRXV VWUDWHJLHV KDYH EHHQ UHSRUWHG WR DFKLHYH RSWLPLVDWLRQ LQ DQ (,3 +RZHYHU DV
GLVFXVVHGE\%RL[HWDO>@WKHRSWLPLVDWLRQRI(,3OLHVRQWKHGHFRXSOLQJRIQHWZRUNVDWWKHSUHVHQWVWDWH
DQG WKH H[LVWLQJ UHVHDUFK LV EDVHG RQ HLWKHU WKH ZDWHU QHWZRUN RU WKH HQHUJ\ OLQNV RU ZDVWH GLVSRVDO
IDFLOLWLHV W\SLFDOO\ IRFXVLQJ RQ D VLQJOH DVSHFW RI WKH WKUHH 7KH RSWLPDO V\PELRWLF UHODWLRQV DPRQJ
LQGXVWULHV LQ DQ (,3 UHTXLUH FRQVLGHULQJ DOO UHVRXUFHV VLPXOWDQHRXVO\ ZLWKLQ WKH ZKROH QHWZRUN0RUH
LPSRUWDQWO\YDULDELOLW\RIUHVRXUFHVXSSOLHVVKRXOGEHDGGUHVVHGLQPRUHUHDOLVWLFPRGHOGXHWRLQKHUHQW
XQFHUWDLQWLHV&RPSOHWHXQGHUVWDQGLQJRIWKHFRPSOH[LW\RIWKHVHLVVXHVUHTXLUHVDVXEVWDQWLDODPRXQWRI
VXSSRUWLQJGDWDUHODWLYHWRHDFKSRWHQWLDOPHPEHURIWKH(,37KXVWKLVSDSHUSUHVHQWVDQHZLQVLJKWRQ
LPSOHPHQWLQJ ,QGXVWU\  WHFKQRORJLHV WR RYHUFRPH WKH DIRUHPHQWLRQHG EDUULHUVZKHUH D FORXGEDVHG
F\EHULQIUDVWUXFWXUH RI D YLUWXDO(,3 LV GHYHORSHGZLWK WKH XVH RI KLJK SHUIRUPDQFH FRPSXWLQJ +3&
DGYDQFHG PDWKHPDWLFDO PRGHOOLQJ DQG VHPDQWLF ZHE WHFKQRORJLHV 6HYHUDO DVSHFWV RI WKH WHFKQLFDO
SUREOHPVWKDWDULVHLQWHUPVRIPRGHOEXLOGLQJGDWDUHSUHVHQWDWLRQDQGXQFHUWDLQW\DUHDGGUHVVHGLQ.UDIW
DQG0RVEDFK >@ DQG ZLOO IRUP WKH LPSRUWDQW HOHPHQWV RI WKH YLUWXDO (,3 7KH SDSHU LV VWUXFWXUHG DV
IROORZV )LUVW RI DOO -XURQJ ,VODQG LV LQWURGXFHG DQG WKH LVVXHV WKDW H[LVW IRU WKH VWDNH KROGHUV DUH
LGHQWLILHGIROORZHGE\WKHGLVFXVVLRQRI,QGXVWU\WUDQVODWLRQWR-XURQJ,VODQG)LQDOO\WKHPRGHOOLQJ
PHWKRGRORJLHVXVHGIRUWKH(,3F\EHULQIUDVWUXFWXUHRI-XURQJ,VODQGDUHSUHVHQWHG
-XURQJ,VODQGLQ6LQJDSRUH
-XURQJ,VODQG LVDQDUWLILFLDO LVODQGFUHDWHGE\ ODQGUHFODPDWLRQEDVHGDURXQGVHYHQRIIVKRUH LVODQGV
7KH ODQG VSDFH LV RFFXSLHG E\ D ODUJH LQGXVWULDO SDUN VSUHDG RYHU DQ DUHD RI DSSUR[LPDWHO\  VTXDUH
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NLORPHWHUVZKLFKIRUPVDQLPSRUWDQWSDUWRI6LQJDSRUH¶VHFRQRP\0RUHWKDQFRPSDQLHVDUHUHVLGHQW
RQ -XURQJ ,VODQG WKH PRVW SURPLQHQW EHLQJ ([[RQ0RELO 6KHOO %3 6LQJDSRUH 3HWUROHXP &RPSDQ\
/$1;(66 %$6) &HODQHVH (YRQLN 'X3RQW 0LWVXL &KHPLFDOV &KHYURQ 2URQLWH DQG 6XPLWRPR
&KHPLFDODOORIZKLFKSURGXFHDZLGHUDQJHRISURGXFWVLQFOXGLQJSHWUROHXPSURGXFWVILQHFKHPLFDOVDQG
SKDUPDFHXWLFDOVDVVKRZQLQ)LJ


)LJ0DSRI-XURQJ,VODQGLQ6LQJDSRUH
7KH RYHUDOO LQYHVWPHQW LQ -XURQJ ,VODQG LV LQ WKH RUGHU RI 6 ELOOLRQ ,Q DGGLWLRQ WR WKH YDULRXV
PDQXIDFWXULQJ SODQWV D FRQVLGHUDEOH LQIUDVWUXFWXUH KDV EHHQ FUHDWHG WR VHUYH ERWK LQGXVWULHV DQG
HPSOR\HHV 7KH GHQVLW\ RI LQGXVWULDO DFWLYLWLHV LQ WKH DUHD OHDGV WR D VXEVWDQWLDO UHOHDVH RI JUHHQKRXVH
JDVHVDPRXQWLQJWRXSWRRIWKHWRWDOJUHHQKRXVHJDVHPLVVLRQVLQ6LQJDSRUH6XFKDFRQFHQWUDWLRQ
RI LQGXVWULDO LQVWDOODWLRQV UDLVHV FRQFHUQV ZKLFK KDYH WR EH FDUHIXOO\ WDNHQ LQWR DFFRXQW WR HQVXUH WKH
VDIHW\RIWKHHPSOR\HHVDQGWKHHQYLURQPHQW$IXUWKHULPSRUWDQWIHDWXUHRI-XURQJ,VODQGLVLWVFRQWLQXDO
JURZWKZKLFKFUHDWHVDYHU\G\QDPLFHQYLURQPHQWZLWKUHVSHFWWRDOORIWKHDVSHFWVGHVFULEHGDERYH7KH
JURZWKDQGGHYHORSPHQWRI-XURQJ,VODQGFXUUHQWO\GRHVDQGZLOOFRQWLQXHWRSOD\DYHU\LPSRUWDQWUROHWR
WKH RYHUDOO HFRQRPLF JURZWK RI 6LQJDSRUH 7KXV WKH VXFFHVVIXO RSHUDWLRQ DQG GHYHORSPHQW RI WKH
LQIUDVWUXFWXUHDQGLQGXVWULHVRQ-XURQJ,VODQGLVDFKDOOHQJLQJWDVN
,QGXVWU\FRQFHSWIRU(,3PRGHOOLQJ
,QGXVWU\LVDWHUPWKDWRULJLQDWHGLQWKHDUHDRIPDQXIDFWXULQJHQJLQHHULQJDQGUHSUHVHQWVWKHIRXUWK
LQGXVWULDO UHYROXWLRQ WKH DELOLW\ RI LQGXVWULDO FRPSRQHQWV WR FRPPXQLFDWH ZLWK HDFK RWKHU 7KLV
FRPPXQLFDWLRQPD\EHZLWKLQLQWUDQHWIDFLOLWLHVRUH[WHUQDOLQWHUQHWDQGZLOOOHDGWRGDWDVHWVZKLFKDUHWRR
ELJWREHVWRUHGLQDFRQYHQWLRQDOGDWDEDVHVWUXFWXUH+HQFHWHFKQRORJLHVIRUWKHDQDO\VLVRI³%LJ'DWD´
ZLOOKDYHWREHHPSOR\HGWRDGHTXDWHO\FRQWURODQGPDQLSXODWHWKHVHGDWDVHWV
,QRUGHU WRDFKLHYH WKLV LW LVSURSRVHG WRDVVRFLDWHHDFK WHFKQLFDOFRPSRQHQW LQDSODQWZLWK LWVRZQ
VHPDQWLF UHSUHVHQWDWLRQZKLFKZLOO DOVR LQFOXGHH[HFXWDEOHPDWKHPDWLFDOPRGHOV7KHVHPRGHOVDUH IHG
GDWDIURPVHQVRUVLQHDFKGHYLFHXVLQJWHFKQLTXHVGHYHORSHGIURPPDFKLQHOHDUQLQJDQGVWDWLVWLFV$SODQW
IRUPVDQHWZRUNRIVXFKPRGHOVZKLFKFDQLQWXUQEHUHSUHVHQWHGE\DVXUURJDWHPRGHODIWHUHPSOR\LQJ
PRGHO UHGXFWLRQ WHFKQLTXHV 7KH SURFHVV E\ ZKLFK WKHVH VHPLHPSLULFDO PRGHOV DUH IRUPHG UHTXLUHV
DQDO\VLVRIWKHYDVWDPRXQWVRIGDWDWKDWDUHFRQVWDQWO\EHLQJSURGXFHGE\WKHSODQW)LJGHVFULEHVWKH
IUDPHZRUNRI(,3PRGHOLQJEDVHGRQ,QGXVWU\
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
)LJ)UDPHZRUNRI(,3PRGHOOLQJEDVHGRQ,QGXVWU\
,W LV DOVR HQYLVDJHG WKDW WKLV V\VWHP ZLOO PDNH LW SRVVLEOH WR IDFLOLWDWH WKH DXWRPDWLRQ RI SURFHVV
SODQQLQJFRPPLVVLRQLQJDQGFRQWUROOLQJDVDIHO\RSHUDWLQJFKHPLFDOSODQW$VDFRQVHTXHQFHHFRQRPLF
VRFLDO DQG OHJDO UHTXLUHPHQWVZLOO IRUP WKHERXQGDU\ FRQGLWLRQV IRU DQ LQGXVWULDO SODQW¶V VWUXFWXUH DQG
RSHUDWLRQ ZLWKRXW DGGLWLRQDO KXPDQ LQWHUYHQWLRQ )RU H[DPSOH DQ RUGHU IRU D FHUWDLQ UHDFWDQW ZLOO EH
DXWRPDWLFDOO\SODFHGZKHQWKHILOOLQJOHYHORIDYHVVHOLVEHORZDSUHGHILQHGWKUHVKROGRUVWLUUHULQWHQVLW\
ZLOOEHLQFUHDVHGDVQHZO\DYDLODEOHSK\VLFDOGDWDOHDGVWRDGLIIHUHQWRSWLPDORSHUDWLQJSRLQW
0HWKRGRORJLHVRIPRGHOOLQJ-XURQJ,VODQG(,3
7KHLGHDRIDQ(,3LVWRKDUQHVVWKHV\QHUJ\RIKDYLQJPDQ\LQGXVWULDOSODQWVLQFORVHSUR[LPLW\)RU
H[DPSOHWKHZDWHUDQGVWHDPGLVWULEXWLRQQHWZRUNVFDQEHRSWLPLVHGRYHUDZKROHHQVHPEOHRIFKHPLFDO
SODQWV+RZHYHUWKHPDWKHPDWLFDORSWLPLVDWLRQLVQRUPDOO\SHUIRUPHGXVLQJVLPSOLILHGPRGHOVRIVSHFLILF
DVSHFWVRIWKHHFRSDUNZKLFKFDQOHDGWRVXEVWDQWLDOGLVFUHSDQFLHV7KHGHYHORSPHQWRIDYLUWXDO-XURQJ
,VODQG ZKLFK ZRXOG DOORZ IRU G\QDPLF FKDQJHV WKDW DOVR WDNHV FRQVWDQW GDWD IORZ LQWR DFFRXQW ZRXOG
HQDEOHPDQ\VXFKLVVXHVWREHVWXGLHGDQGUHVROYHG,QWKLVYLUWXDO-XURQJ,VODQGHDFKSK\VLFDOHQWLW\ZLOO
KDYHDQDYDWDULQWKHF\EHULQIUDVWUXFWXUH7KHSURSRVHG(,3H[SHUWV\VWHP¶VDLPLVWRDQVZHULPSRUWDQW
TXHVWLRQVIURPVWDNHKROGHUVUHJDUGLQJVRFLDOHFRQRPLFDQGHQYLURQPHQWDODVSHFWV
,Q WKLV ZRUN WKH PHWKRGRORJLHV RI PRGHOOLQJ DQ LQWHUQDO FRPEXVWLRQ ,& HQJLQH DV SURSRVHG E\
6PDOOERQH HW DO >@ DQG %URZQEULGJH HW DO >@ LV DGDSWHG WR DGGUHVV (,3 PRGHOOLQJ ZKLFK FDQ EH
VHSDUDWHGLQWRWKUHHVXEFRPSRQHQWVGDWDH[WUDFWLRQDQGFRQYHUVLRQGDWDVWRUDJHDQGUHSUHVHQWDWLRQDQG
PRGHOYDOLGDWLRQRSWLPLVDWLRQDQGYLVXDOLVDWLRQ
'DWDH[WUDFWLRQDQGFRQYHUVLRQ
7KHSK\VLFDOHQWLWLHVRI-XURQJ,VODQGDUHUHSUHVHQWHGE\FKHPLFDOSODQWVUHILQHULHVSRZHUVWDWLRQVHWF
,QRUGHUWRVXFFHVVIXOO\PRGHO-XURQJ,VODQGXVHIXOGDWDPXVWEHREWDLQHGIRUXVHLQDQDO\VLVRUPRGHOOLQJ
VRPHWLPHVWDNLQJWKHIRUPRISK\VLFDOREVHUYDWLRQV2EVHUYDWLRQVDUHXVXDOO\FDUULHGRXWXVLQJHOHFWURQLF
GHYLFHV ZKLFK DUH XVHG WR SURGXFH SODQW RSHUDWLQJ GDWD VXFK DV SUHVVXUH WHPSHUDWXUH DQG IORZUDWH
PHDVXUHPHQWV UHVRXUFH FRQVXPSWLRQ DQG &2 HPLVVLRQ &ROOHFWHG GDWD PXVW WKHQ EH FRQYHUWHG WR D
3URFHVVOHYHOHJGLVWLOODWLRQSURFHVVHYDSRUDWLRQSURFHVV


'DWD
$YDLODEOH
DWHDFK
OHYHO
,QGXVWULDOSDUN,3OHYHO
 0RGHOUHGXFWLRQ
WHFKQLTXHV([HFXWDEOH,3PRGHO&RQVLVWLQJRISODQWVXUURJDWHPRGHOV
6XUURJDWH
,3PRGHO

-RLQWPRGHO
GHVFULSWLRQ
6HPDQWLF
7HFK
3ODQWOHYHOHJSHWURFKHPLFDOSODQWUHILQHU\SRZHUSODQW
 0RGHOUHGXFWLRQ
WHFKQLTXHV([HFXWDEOHSODQWPRGHOV&RQVLVWLQJRISURFHVVVXUURJDWHPRGHOV
6XUURJDWHSODQW
PRGHOV
0RGHOUHGXFWLRQ
WHFKQLTXHV([HFXWDEOHSURFHVVPRGHOV$VSHQ3OXV3	,'RUFRQVLVWLQJRISURFHVV
FRPSRQHQW VXUURJDWHPRGHOV
6XUURJDWH
SURFHVVPRGHOV
3URFHVVFRPSRQHQWOHYHOHJGLVWLOODWLRQXQLWSXPSV
 0RGHOUHGXFWLRQ
WHFKQLTXHV([HFXWDEOHFRPSRQHQWPRGHOV&)'RURWKHUV
6XUURJDWH
FRPSRQHQW
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XVDEOHIRUPDWZKLFKFDQEHDFFRPSOLVKHGE\VWRULQJWKHGDWDDQGFRQYHUWLQJLWWRVRPHWKLQJXVHIXOYLDDQ
LQVWUXPHQWDO PRGHO 7KH FRQYHUVLRQ LQFXUV DGGLWLRQDO XQFHUWDLQW\ DV LW LV RIWHQ EDVHG RQ D VHW RI
SDUDPHWHUVGHWHUPLQHGIURPFRUUHODWLRQVKHQFHWKHDVVRFLDWHGHUURUPXVWDOVREHVWRUHGDQGLWVLQIOXHQFH
FRQVLGHUHGZKHQHYHUDGRSWHG
'DWDVWRUDJHDQGUHSUHVHQWDWLRQ
,QWKLVZRUNH;WHQVLEOH0DUNXS/DQJXDJH;0/LVXVHGDVWKHIXQGDPHQWDOFRGHRI(,3GDWDVWRUDJH
DQGUHSUHVHQWDWLRQ,WLVLPSRUWDQWWKDWDQ\(,3GDWDEDVHVWUXFWXUHVKRXOGEHEXLOWIRUWKHORQJWHUPKHQFH
;0/ LV FRQVLGHUHG WKH PRVW IDYRXUDEOH EHFDXVH LW KDV D WUHHOLNH VWUXFWXUH DQG LV ERWK KXPDQ DQG
PDFKLQH UHDGDEOH ZLWK PDQ\ SURJUDPPLQJ ODQJXDJHV FDUU\LQJ WKH ,2 OLEUDULHV ,WV VWUXFWXUH LV IXOO\
H[WHQVLEOHDOORZLQJIRUWKHHDV\DGGLWLRQRIIXWXUHPRGHOGHYHORSPHQWV,WDOVRKDVDQRSHQVWDQGDUGDQG
LVSODWIRUPLQGHSHQGHQWDQGWKXVLVLGHDOIRU3URFHVV,QIRUPDWLFVDSSURDFKHV,QDGGLWLRQDQ;0/VFKHPD
FDQEHDGRSWHG WRHQVXUHFRQVLVWHQF\EHWZHHQ ILOHVFUHDWHG IURPPXOWLSOHXVHUVDQGPXOWLSOHSURJUDPV
ZKLFKLV LPSRUWDQWLQODUJHFROODERUDWLYHUHVHDUFKDFWLYLWLHVVXFKDVPRGHOGHYHORSPHQW;0/KDVEHHQ
VXFFHVVIXOO\XVHGIRUWKH,&HQJLQHGDWDPRGHOUHSRUWHGE\6PDOOERQHHWDO>@DQG%URZQEULGJHHWDO>@
ZKR DOVR WUDQVIRUPHG ;0/ GDWD LQ VXFK D ZD\ WKDW WKH VHPDQWLF UHODWLRQVKLS RI WKH GDWD UHVRXUFH LV
GHILQHGXVLQJDSURSHU VWDWHPHQWRI5')5HVRXUFH'HVFULSWLRQ)UDPHZRUN ILUVWO\ DQG85, 8QLIRUP
5HVRXUFH ,GHQWLILFDWLRQ LV XWLOL]HG WR XQLTXHO\ LGHQWLI\ HDFK UHVRXUFH ZKLOVW FRQWDLQLQJ WKH IXOO
LQIRUPDWLRQDERXWLWVKLJKHUOHYHOUHVRXUFHV7KHVHSURSRVHGVHPDQWLFZHEWHFKQRORJLHVFDQEHDGRSWHGWR
FUHDWHDVKDUHGGDWDPRGHOUHVRXUFHIRUWKH(,3GHYHORSPHQWFRPPXQLW\
0RGHOYDOLGDWLRQRSWLPLVDWLRQDQGYLVXDOLVDWLRQ
$QDGYDQFHGVRIWZDUHWRRO0R'60RGHO'HYHORSPHQW6XLWH>@ LVXWLOLVHGIRUPRGHOYDOLGDWLRQ
RSWLPLVDWLRQDQGYLVXDOLVDWLRQ)LJSUHVHQWVWKHPRGHOGHYHORSPHQWSURFHVVEDVHGRQWKHPHWKRGRORJLHV
7KHSURFHGXUHRIXVLQJ0R'6IRUPRGHOOLQJKDVEHHQVLPSOLILHGWKURXJKDQLQWXLWLYHXVHULQWHUIDFHZKLFK
VXSSRUWVWKHGHVLJQSURFHVVDQGJXLGHVWKHXVHUVWKURXJKWKHIROORZLQJZRUNIORZD6WDUWIURPDQLQLWLDO
UDZ GDWD H[SORUDWLRQ0R'6 VXSSRUWV TXHU\LQJ DQG ILOWHULQJ RI ODUJH GDWD VHWV LQPXOWLSOH IRUPDWV E
+HOSGDWD VHOHFWLRQ WKURXJK IOH[LEOHSORWWLQJRI WKH UDZGDWD DQGNH\ VXEVHWV F&RQILJXUH DQG VHWXS
PRGHO RU XVHU GHILQHG PDWKHPDWLFDO H[SUHVVLRQV ZLWK LQWHOOLJHQW HUURU FKHFNV G ([HFXWH DQG EDWFK
SURFHVVLQJRI WKHPRGHODFFRUGLQJ WR WKH VHOHFWHGFKDLQRIDOJRULWKPV H)OH[LEOHGDWDFROODWLRQSRVW
SURFHVVLQJTXHU\LQJDQGSORWWLQJRIPRGHODQGDOJRULWKPRXWSXWV


)LJ7KHSURSRVHGPRGHOGHYHORSPHQWSURFHVV
6WDWLVWLFDO
SDUDPHWHU
HVWLPDWLRQ
)DVW
UHVSRQVH
VXUURJDWH
2SWLPLVH
SURFHVV

0R'6
3HUIRUPDQFHLQGLFDWRUV
'DWDLQPDFKLQHUHDGDEOH
;0/5')IRUPDWV

&OLHQW

3URFHVV
VRIWZDUH

,QIRUPQHZGHVLJQRSHUDWLRQ
2SWLPDOSURFHVVFRQGLWLRQVDQGPRGHO
SDUDPHWHUV
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&RQFOXVLRQV
7R DFKLHYH WKH UHDOLW\ RI -XURQJ ,VODQG (,3 D VHW RI VSHFLILF WDVNV KDV EHHQ FRQVLGHUHG LQFOXGLQJ
VHPDQWLF UHSUHVHQWDWLRQ RI GDWD PRGHOV DQG DOJRULWKPV GHWDLOHG SURFHVV PRGHOV RQ GLIIHUHQW VFDOHV
SDUDPHWHULVDWLRQRIKLJKGLPHQVLRQDOPRGHOVQXPHULFVRIQHWZRUNVRISDUDPHWHULVHGPRGHOVJHRJUDSKLF
UHSUHVHQWDWLRQRI LQGXVWULDOSDUNIRUYLUWXDO UHDOLW\DQGHYDOXDWLRQRIPRGHOVZLWKJOREDO VHQVLWLYLW\DQG
XQFHUWDLQW\DQDO\VLV7KHDLPRIWKHZRUNLVWRHQDEOHVWDNHKROGHUVWRPDNHLQIRUPHGGHFLVLRQVRQKRZWR
UHDFKWKHLUVWUDWHJLFWDUJHWVLQWKHRSWLPDOZD\ZKLOVWPLQLPLVLQJWKHLUHQYLURQPHQWDOLPSDFW
$FNQRZOHGJHPHQWV
7KLV SURMHFW LV SDUWO\ IXQGHG E\ WKH1DWLRQDO 5HVHDUFK )RXQGDWLRQ 15) 3ULPH0LQLVWHU
V2IILFH
6LQJDSRUH XQGHU LWV &DPSXV IRU 5HVHDUFK ([FHOOHQFH DQG 7HFKQRORJLFDO (QWHUSULVH &5($7(
SURJUDPPH
5HIHUHQFHV
>@%RL[00RQWDVWUXF/$]]DUR3DQWHO&'RPHQHFK62SWLPL]DWLRQPHWKRGVDSSOLHGWRWKHGHVLJQRIHFRLQGXVWULDOSDUNVD
OLWHUDWXUHUHYLHZ-&OHDQ3URG
>@.HFNOHU6($OOHQ'70DWHULDOUHXVHPRGHOLQJ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
>@/LDR=::X-7-LDQJ%%:DQJ-'<DQJ<5'HVLJQPHWKRGRORJ\IRUIOH[LEOHPXOWLSOHSODQWZDWHUQHWZRUNV,QG(QJ
&KHP5HV
>@ .DUOVVRQ0 7KH0,1'PHWKRG D GHFLVLRQ VXSSRUW IRU RSWLPL]DWLRQ RI LQGXVWULDO HQHUJ\ V\VWHPV  SULQFLSOHV DQG FDVH
VWXGLHV$SSO(QHUJ\
>@ .DQWRU , )RZOHU 0 (ONDPHO $ 2SWLPL]HG SURGXFWLRQ RI K\GURJHQ LQ DQ HFRSDUN QHWZRUN DFFRXQWLQJ IRU OLIHF\FOH
HPLVVLRQVDQGSURILW,QW-+\GURJ(QHUJ\
>@ &LPUHQ ( )LNVHO - 3RVQHU 0( 6LNGDU . 0DWHULDO IORZ RSWLPL]DWLRQ LQ E\SURGXFW V\QHUJ\ QHWZRUNV - ,QG (FRO

>@.UDIW00RVEDFK67KHIXWXUHRIFRPSXWDWLRQDOPRGHOOLQJLQUHDFWLRQHQJLQHHULQJ3KLORVRSKLFDO7UDQVDFWLRQV

>@6PDOOERQH$%KDYH$%UDXPDQQ$.UDIW0'ULV$0F'DYLG50RYLQJWRZDUGHVWDEOLVKLQJPRUHUREXVWDQGV\VWHPDWLF
PRGHOGHYHORSPHQWIRU,&HQJLQHVXVLQJSURFHVVLQIRUPDWLFV6$(7HFKQLFDO3DSHU6HULHV
>@%URZQEULGJH*3( 6PDOOERQH $ 3KDGXQJVXNDQDQ:0RVEDFK 6.UDIW0 -RKDQVVRQ%$XWRPDWHG ,& HQJLQHPRGHO
GHYHORSPHQWZLWKXQFHUWDLQW\SURSDJDWLRQ6$(7HFKQLFDO3DSHU6HULHV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>@0R'60RGHO'HYHORSPHQW6XLWHVRXUFH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

%LRJUDSK\
'U 0DUNXV .UDIW LV D 3URIHVVRU LQ WKH 'HSDUWPHQW RI &KHPLFDO (QJLQHHULQJ DQG
%LRWHFKQRORJ\ 8QLYHUVLW\ RI &DPEULGJH DQG WKH GLUHFWRU RI WKH 6LQJDSRUH&DPEULGJH
&5($7( 5HVHDUFK &HQWUH +H KDV D VWURQJ LQWHUHVW LQ WKH DUHD RI FRPSXWDWLRQDO
PRGHOOLQJDQGRSWLPLVDWLRQWDUJHWHGWRZDUGVGHYHORSLQJFDUERQDEDWHPHQWDQGHPLVVLRQV
UHGXFWLRQWHFKQRORJLHV

